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,An anode and a cathode of a heavy hydrogen-enriched metal e.g. Pd, 
Ti, or Zr are immersed In a heavy water, and a high tension voltage of 
30-200.000 V is applied to the electrodes to cause a nuclear fusion 
reaction. The cathode is partly or wholly of spherical, columnar, bar- 
like, or block form. The tip of the bar-like cathode may have a semi- 
spherical form. 

USE/ ADVANTAGE - Causes nuclear fusion reaction and at the 
same time generates electricity using catalytic, condensing, and 
icompressing effects of the hydrogens heavy hydrogen) occlusive 
alloy in the simplified small size appt. (6pp Dwg.No.l/i2) 
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Claims 

1. A type of nuclear fusion device characterized by the 
following facts: electrodes (1), including an anode (2) and a 
cathode (3) made of deuterium-concentrating metal, are immersed 
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in heavy water (8); a current flows between two electrodes (l) to 
induce the nuclear fusion; in this device, the entire or a 
portion of cathode (3) among electrodes (1) is formed in 
spherical shape, cylindrical shape, rod shape, block shape,* or 
semi-spherical shape on the tip of a rod. 

2. A type of nuclear fusion device characterized by the 
following facts: electrodes (1), including an anode (2) and a 
cathode (3) made of deuterium-concentrating metal, are immersed 
in heavy water (8); a current flows between two electrodes (1) to 
induce the nuclear fusion; in this device, cathode (3) among 
electrodes (1) is made of hydrogen-absorptive metal (11). 

3. A type of nuclear fusion device characterized by the 
following facts: electrodes (1), including anode (2) and cathode 
(3) made of deuterium-concentrating metal, are immersed in heavy 
water (8) for nuclear fusion; a current at a high voltage of 30 V 
- 2 million V flows between, or charged, or applied to electrodes 
(1) [sic]. 

4. A type of nuclear fusion device characterized by the 
fact that cathode (3) made of a deuterium-concentrating metal is 
used in a photochemical reaction device using the Honda-Fujishima 
effect, and heavy water (8) is used in place of water. 

5. A type of nuclear fusion device characterized by the 
following facts: deuterium (5) is absorbed in a deuterium- 
concentrating metal, such as hydrogen-absorptive metal (11) , 
palladium (9), titanium (10), etc.; deuterium (5) in hydrogen- 
absorptive metal (11), palladium (9), titanium (10), or zirconium 
is heated, or cooled and pressurized by means of a unit (19) for 
heating/cooling and pressurizing from the exterior. 
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6. The nuclear fusion device described in Claim 5 
characterized by the fact that the deuterium-concentrating metal 
which absorbs deuterium (5) , such as hydrogen-absorptive metal 
(11), palladium, titanium (10), or zirconium, has a current 
flowing in it, or is charged or is applied [with a voltage]. 

Detailed explanation of the invention 

Application field in industry 

This invention concerns a type of nuclear fusion device. 

Prior art 

The sun and other stars continuously perform nuclear fusion 
as the huge mass of hydrogen in them is compressed by gravity to 
a superhigh temperature and superhigh pressure. On the other 
hand, humans have succeeded in performing nuclear fusion only in 
the form of the hydrogen bomb, yet there is still no way to 
realize controlled nuclear fusion. At present, scientists are 
trying to build experimental equipment targeting on the critical 
experiment for realizing nuclear fusion. While the equipment 
costs several hundred billion Japanese yen, the target of the 
critical line has not been reached yet. However, recently, it 
was reported that simple equipment can be used to realize nuclear 
fusion by means of the electrolysis of water. However, the 
decisive evaluation on the result has not yet been settled. In 
the equipment reported, palladium used as the cathode has the 
ability to absorb 600 times in volume of hydrogen with respect to 
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the metallic palladium. With palladium used as the cathode and 
gold or platinum used as the anode, the two electrodes are set 
with a current flowing through them to induce electrolysis of 
heavy water. Consequently, deuterium is formed on the cathode 
while oxygen is generated on the anode. The deuterium generated 
at the cathode is immediately compressed to a dense state by the 
deuterium absorptivity of metallic palladium and the compressing 
effect of the voltage. The compression rate of deuterium can 
reach a level equivalent to 1027 atm. As a result, the distance 
among the hydrogen [sic, deuterium] nuclei becomes very small. 
At this short distance, deuterium nuclei collide with each other, 
leading to nuclear fusion, forming tritium, helium-4 and helium- 
3, accompanied with the release of a huge amount of thermal 
energy . 

Problems to be solved by the invention 

According to the experimental results of t he low-temperature 
nuclear fusion reported up to now, the nuclear fusion takes place 
only once ^rT about 2.5 sec, and the power output level is as low 
as 10-13 [one in 10 trillion] W. This is because the 
concentration rate of deuterium trapped between palladium atoms 
is low; hence, the probability of collision between deuterium 
nuclei as they fly back and forth is low, and nuclear fusion 
cannot be performed at a high probability. Furthermore, as the 
electrode now used as cathode is usually in plate shape, 
concentration/compression cannot be performed sufficiently. 
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Means for solving the problems 

1. Electrodes (1), including an anode (2) and a cathode 
(3) made of deuterium-concentrating metal, are immersed in heavy 
water (8) ; a current flows between two electrodes (1) to induce 
the nuclear fusion; in this device, the entire or a portion of 
cathode (3) among electrodes (1) is formed in spherical shape, 
cylindrical shape, rod shape, block shape, or semi-spherical 
shape on the tip of a rod. More specifically, the following 
configuration may be adopted: wire (13) and electrode (1) are 
fixed; and a spherical electrode is supported by an 
electroconductive fixture (14); this fixture (14) is connected to 
wire (13) . 

2. Electrodes (1), including an anode (2) and a cathode 
(3) made of deuterium-concentrating metal, are immersed in heavy 
water (8) ; a current flows between two electrodes (1) to induce 
the nuclear fusion; in this device, cathode (3) among electrodes 
(1) is made of hydrogen-absorptive metal (11). 

3. Electrodes (1), including anode (2) and cathode (3) 
made of deuterium-concentrating metal, are immersed in heavy 
water (8) for nuclear fusion; a current at a high voltage of 30 V 
- 2 million V flows between, or charged, or applied on electrodes 
(1) [sic]. 

4. Cathode (3) made of a deuterium-concentrating metal is 
used in a photochemical reaction device using the Honda-Fuj ishima 
effect, and heavy water (8) is used in place of water. In this 
case, as for cathode (3) used, the surface of titanium (10) is 
quenched and used as titanium oxide. 
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5. Deuterium (5) is absorbed in a deuterium-concentrating 
metal, such as hydrogen-absorptive metal (11), palladium (9), 
titanium (10), etc.; deuterium (5) in hydrogen-absorptive metal 
(11), palladium (9), titanium (10), or zirconium is heated, or 
cooled and pressurized by means of a unit (19) for 
heating/cooling and pressurizing from the exterior. 

6. In the equipment described in Item 5, the deuterium- 
concentrating metal has a current flowing in it, or it is charged 
or is applied [with a voltage]. That is, while in the deuterium- 
concentrating metal with deuterium (5) absorbed in it, deuterium 
(5) is heated/cooled and pressurized by heating/cooling and 
pressurizing unit (19) , a current flows in the deuterium- 
concentrating metal, or it is charged, or [a voltage] is applied 
on it. 

Functions 

1. Palladium (9) or other metal can absorb a large amount 
of hydrogen or other gas. For the central portion of the 
[electrode providing] absorption, the concentration rate and the 
compression rate are the highest. Consequently, when cathode (3) 
made of palladium (9), titanium (10) , or hydrogen-absorptive 
metal (11) is used as this spherical-shaped electrode (1), a 
large amount of deuterium (5) generated due to electrolysis of 
heavy water (8) is absorbed on the spherical -shaped surface of 
this electrode. At the central portion of this electrode (1), 
• the concentration and the compression rate of deuterium (5) are 
the highest. In this way, nuclear fusion can take place at the 
central portion of electrode (1) . Also, other shapes, such as 
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cylindrical shape, block shape, rod with tip formed in semi- 
spherical shape, etc. can be adopted, although the efficiency is 
not so high as that of the spherical shape. In addition, a 
plate-shaped electrode may also be adopted. 

2. There are many types of hydrogen-absorptive alloys 
(11), many of them have higher absorptivity and concentration 
rate for hydrogen and deuterium (5) than those of palladium (9) . 
The components of hydrogen-absorptive metal (11) include nickel, 
vanadium, manganese, titanium, etc. They also have a catalyst 
effect, and can activate absorbed deuterium (5) . In a nuclear 
fusion device, which has anode (2) and cathode (3) of electrodes 
(1) immersed in heavy water (8) and has a current flowing between 
two electrodes (1) to make nuclear fusion, when hydrogen- 
absorptive metal (11) is used as electrode (1) on the side of 
cathode (3) [sic' is used as cathode (3)], compared with the 
conventional configuration with palladium (9) used as cathode 
(3), more deuterium (5) can be absorbed and concentrated. 
Consequently, the distance between deuterium (5) in the hydrogen- 
absorptive metal is reduced, the collision probability is 
increased, and the nuclear fusion can take place much more 
easily. Also, hydrogen-absorptive metal (11) with deuterium (5) 
absorbed in it can be handled easily, and there is no need to use 
a high-pressure gas bottle, etc. when deuterium (5) is 
transported in the absorbed state, and exchange can also be made 
easily. This is also an advantage. In addition, even when 
deuterium (5) is changed to helium- 4, helium-3, and tritium by 
means of the nuclear fusion, tritium, helium-3, and helium-4 can 
still be kept in the same way as deuterium (5). Consequently, no 
radioactive substance leaks to the exterior. This is another 
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advantage. When hydrogen-absorptive metal (11) is heated/cooled, 
deuterium (5) absorbed in it can be released/absorbed; hence, the 
nuclear fusion itself can be adjusted. 

3. In the nuclear fusion device, in which anode (2) and 
cathode (3) of electrodes (1) are immersed in heavy water (8) for 
nuclear fusion, a current at a high voltage of 30 V - 2 million V 
flows between electrodes (1) , or the electrodes are charged or 
applied with [the voltage]. In this way, deuterium (5) 
concentrated at the central portion of cathode (3) performs the 
nuclear fusion, that is, there is an action of a catalyst [by the 
current]. Originally, as nuclei of deuterium (5) have the same 
sign of charge, nuclei of deuterium (5) repel each other and 
nuclear fusion cannot take place. Now, due to the action of the 
current and voltage, a large amount of electrons appear inside 
cathode (3), and they neutralize the repelling effect among 
nuclei of deuterium (5) , so that nuclear fusion among deuterium 

(5) becomes easier. 

4. In the device making use of the Honda- Fujishima effect, 
an anode (2) made of platinum (7) and a cathode (3) made of 
titanium oxide (16) are set in water. With cathode (3) and anode 
(2) short-circuited by wire (13) or connected via a load (22), as 
light (23) is irradiated on cathode (3) made of titanium oxide 
(16), electricity is generated between two electrodes (1). At 
the same time, hydrogen is generated at cathode (3), while oxygen 

(6) is generated at anode (2) . When only the surface of metallic 
titanium (10) is baked to form titanium oxide (16) , which is used 
as cathode (3), and heavy water (8) is used in place of water to 
operate the system, deuterium (5) generated on the side of 
cathode (3) is immediately absorbed and concentrated in titanium 
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within titanium oxide (16). By means of the electricity 
generated, deuterium (5) in titanium is compressed to induce 
nuclear fusion. The advantage of this device is that nuclear 
fusion can be performed under sunshine. Consequently, nuclear 
fusion can be performed anywhere. 

5. As pointed out in the above, there are many types of 
hydrogen-absorptive metal (11) , with many having high 
absorptivity and concentration rate for deuterium (5) . Also, 
hydrogen-absorptive metal (11) also has the catalyst effect in 
activating absorbed deuterium (5) . Consequently, when deuterium 
(5) is absorbed in hydrogen-absorptive metal (11), and deuterium 
(5) in hydrogen-absorptive metal (11) is then heated/cooled by 
means of an external heating/cooling unit (19) . hydrogen- 
absorptive metal (11) can release deuterium (5) at the high 
temperature and it can absorb deuterium (5) at a low temperature. 
Consequently, the concentration rate of deuterium (5) can be 
controlled in performing the nuclear fusion. In order to further 
increase the efficiency, a deuterium-pressurizing unit may be set 
to perform the reaction effectively under control. In this case, 
the conditions should be selected to ensure that the absorptivity 
of deuterium (5) by hydrogen-absorptive metal (11) can be 
significantly increased. In this case, there is no need to use 
external catalyst, yet the nuclear fusion can be controlled well. 

6. For deuterium-concentrating metal with deuterium (5) 
absorbed in it, as deuterium (5) in the deuterium-concentrating 
metal is heated/cooled and pressurized by means of a 

heating/ cooling and pressurizing unit (19), while a current flows 
through it, or it is charged or with (a voltage] applied on it, a 
large amount of electrons enter it and neutralize the charge of 
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deuterium nuclei, which otherwise repel each other due to the 
same plus sign of charge and make it impossible to perform the 
nuclear fusion, so that it becomes easier for the deuterium atoms 
[sic, nuclei] to collide with each other for the nuclear fusion. 

Application examples 

1. Application Example corresponding to Claim 1 

In addition to the spherical shape of cathode (3)., cathode 
(3) of electrodes (1) may be entirely or partially formed to have 
cylindrical shape, rod shape, block shape, or semi-spherical 
shape on the tip portion. 

2. Application Example corresponding Claim 2 
Electrodes (1), including an anode (2) and a cathode (3) 

made of deuterium-concentrating metal, are immersed in heavy 
water (8); a current flows between two electrodes (1) to induce 
the nuclear fusion; in this device, cathode (3) among electrodes 
(1) is made of hydrogen-absorptive metal (11). 

3. Application Example corresponding Claim 3 
Electrodes (1), including anode (2) and cathode (3) made of 

deuterium-concentrating metal, are immersed in heavy water (8) 
for nuclear fusion; a current at a high voltage of 30 V - 2 
million V flows between, or charged, or applied on electrodes (l) 
[sic] . 

4. Application Example corresponding to Claim 4 
Cathode (3) made of a deuterium-concentrating metal is used 

in a photochemical reaction device using the Honda -Fujishima 
effect, and heavy water (8) is used in place of water. 
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5. Application Example corresponding to Claim 5 
Deuterium (5) is absorbed in a deuterium-concentrating 
metal, such as hydrogen-absorptive metal (11), palladium (9), 
titanium (10), etc.; deuterium (5) in hydrogen-absorptive metal 
(11), palladium (9), titanium (10), or zirconium is heated, or 
cooled and pressurized by means of a unit (19) for 
heating/cooling and pressurizing from the exterior. 

Also, if the performance of the deuterium-concentrating 
metal is high enough, there may be no need to use the. 
pressurizing unit. 

Effects of the invention 

Compared with the conventional type of nuclear fusion 
device, this invention has the following effects. 
1. Effects corresponding to Claim 1 

(1) As the cathode electrode has a spherical shape, 
compared with the conventional plate electrode, concentration and 
compression of the deuterium can be performed more easily. Also, 
for the cylindrical shape, rod shape, and semi-spherical shape, 
although the effects are worse than that of the spherical shape 
electrode, the degree of concentration/ compress ion is still much 
better than that of the conventional plate-shaped electrode. 

(2) As the shape is spherical, heat generated by the 
nuclear fusion is released in all directions. Consequently, the 
heavy water at the periphery of the cathode can play the role of 
a heat exchanger, and the thermal energy can be recovered with a 
high efficiency. 
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(3) When a fixture for cathode is used, exchange of the 
cathode can be performed easily. 

2. Effects corresponding to Claim 2 

(1) There are many types of hydrogen-absorptive alloys, 
with many having absorptivity and concentration rate of deuterium 
even higher than those of palladium. Consequently, they can be 
selected to fit the specific application well. 

(2) As the hydrogen-absorptive alloy also has the catalyst 
effect, the absorbed deuterium can be activated, and the 
efficiency can thus be increased. 

(3) The handling of the hydrogen-absorptive alloy can be 
performed easily, without using a high -pressure bottle. 
Consequently, the hydrogen-absorptive alloy with deuterium 
absorbed in it can be transported and exchanged easily. 

(4) No radioactive substance can leak to the exterior. 

(5) By heating/cooling the hydrogen-absorptive alloy, the 
absorbed deuterium can be released/ absorbed, and the nuclear 
fusion can be controlled. 

3. Effects corresponding to Claim 3 

(1) The equipment is simple. 

(2) With current and voltage under control, the nuclear 
fusion can also be controlled in a simple operation. 

(3) The structure is simple. 

4. Effects corresponding to Claim 4 

(1) As the nuclear fusion can be performed by simply 
irradiating light, the nuclear fusion can be performed anywhere. 

(2) As electricity is also generated at the same time of 
the nuclear fusion, one hits two birds with a single stone. 
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5. Effects corresponding to Claim 5 

(1) As nuclear fusion is performed by means of the catalyst 
effect of the hydrogen-absorptive alloy and the compression 
effect, the equipment is very simple, and the size is compact for 
nuclear fusion. 

(2) As nuclear fusion can be controlled by heating/cooling 
and pressurizing from the exterior, the equipment is simple and 
trouble-free. 

(3) Nuclear fusion can be performed anywhere as long as 
there is a power source for the heating/cooling and pressurizing 
equipment. 

(4) With deuterium fully absorbed, the hydrogen-absorptive 
alloy can be transported and exchanged. Consequently, the 
function can be well displayed even at a site where there is no 
facility. 

6. Effects corresponding to Claim 6 

(1) The equipment is very simple and the size is very small 
for the nuclear fusion device. 

(2) As nuclear fusion can be controlled by heating/cooling 
and pressurizing from the exterior, the equipment is simple and 
trouble-free. 

Brief exp lanation of the figures 

Figure 1 is a schematic diagram illustrating an application 
example corresponding to Claim 1 with a spherical-shaped cathode 
(3). 

Figures 2-4 are schematic diagrams illustrating an 
application example corresponding to Claim 1 of this invention, 
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with cathode (3) having cylindrical shape, semi-spherical shape 
for the rod tip, and block shape, respectively [sic; possibly, 
block and semi-spherical shape, respectively]. 

Figures 5-6 are schematic diagrams illustrating an 
application example corresponding to Claim 2, with cathode made 
of a hydrogen-absorptive alloy. 

Figure 7 is a schematic diagram illustrating an application 
example corresponding to Claim 3, with a high voltage applied on 
this nuclear fusion device. 

Figure 8 is a schematic diagram illustrating an application 
example corresponding to Claim 4 of this invention, with cathode 
(3) supported by an electrode fixture (14). 

Figure 9 is a schematic diagram illustrating an application 
example corresponding to Claim 4, with deuterium-concentrating 
metal used as cathode (3) for the nuclear fusion device using the 
Honda-Fujishima effect, and with water used in place of heavy 
water (8) . 

Figure 10 is a schematic diagram illustrating an application 
example corresponding to Claim 5, with hydrogen-absorptive alloy 
(11), palladium (9), or titanium (10) used as deuterium- 
concentrating metal for absorbing deuterium (5) , and with the 
nuclear fusion controlled by means of a heating/ cooling unit. 

Figure 11 is a schematic diagram illustrating an application 
example corresponding to Claim 5, with a pressurizing unit 
annexed to the equipment shown in Figure 10. 

Figure 12 is a schematic diagram illustrating an application 
example corresponding to Claim 6, with a current-flow unit for 
the deuterium-concentrating metal added to the equipment shown in 
Figure 11. 



1, electrode 

2 , anode 

3 , cathode 

4, metal plate 

5, deuterium 

6, oxygen 

7, platinum 

8, heavy water 

9, palladium 

10, titanium 

11, hydrogen-absorptive alloy 

12 , ground 

13, wire 

14, electrode fixture 

15, light-receiving window 

16, titanium oxide 

17, deuterium-concentrating metal, such as hydrogen-absorptive 
alloy, titanium, palladium, zirconium, etc. 

18, thermal insulating vessel, also as deuterium container and 
pressure container 

19, heating/cooling and pressurizing unit 

20, heat exchanger, thermocouple, etc. 

21, power source 

22, load 

23, light 
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